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CREATE/MODIFY 
ENVIRONMENT DATABASE 



10 



COMPUTER AIDED DESIGN AND EXPERIMENTATION OF 
WIRELESS NETWORK USING: COST & COVERAGE 
TARGET PARAMETERS. TRANSMIHERS, CHANNEL 
USTS. PIACEMENT OPTIONS. ANTENNA SYSTEMS 



(OPT) COLLECT FIELD MEASUREMENTS 



T 



MODIFY DATABASE PARAMETERS 
BASED ON FIELD MEASUREMENTS (OPT.) 



DISPU\Y OVERIAYED RESULTS IN 3-D 



I 



ANALYZE DIFFERENCES IN 
PREDICTED AND ACTUAL MEAS. 



MODIFY RF MODELS. IF NEEDED 



OPTIONAL LOOP 



DONE 



FIG.5 
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CREATE/MODIFY ENVIRONMENT DB 



COLLECT FIELD MEASUREMENTS 



t 

INCORPORATE MEASUREMENT 
DATA AND DRAWING INFO. 



GENERATE ESTIMATES OF 
POWER LEVEL AND LOCATION 
OF "VIRTUAL" INTERFERING 
TRANSMIHERS 



FIG.6 
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10- 



CREATE/MOOIFY ENVIRONMENT DB 



CREATE CHANNEL PLAN WITH 
71-^ 'VIRTUAL" MACROCELL LOCATIONS 

AND POWER LEVELS 



12 



1 



COLLECT FIELD MEASUREMENTS 



72-^ 



DETERMINE 'VIRTUAL" LOCATIONS 
OF INTERFERING TRANSMITTERS 



73 



MATCH BEST PROPAGATION 
PARAMETERS WITH MEASURED 
DATA FROM THE INTERFERERS 



FIG.7 
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SELECT ANTENNA TYPES 
AND LOCATIONS 



-802 



PREDICT COVERAGE AREAS AND 
DEAD ZONES 




803 



FIG.8 
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POSITION AND DEFINE CELLS 
FOR TRANSMITTERS 



POSITION ONE OR MORE 
BASE STATIONS 



903-^ 



SPECIFY AIR INTERFACE 
AND CHANNELS ASSOCIATED 
WITH BASE STATION 



LAYOUT FULL ANTENNA 
SYSTEM AHACHED TO 
BASE STATION 



SELECT CABLING, CONNECTORS. 

AMPLIFIERS AND OTHER 
COMPONENTS OF ANTENNAS 

FROM PARTS LIST LIB. 



ASSIGN AIR INTERFACE PARAMES 
AND CUSTOMIZE CHANNELS AND FREQUENCIES FOR 
BASE STATIONS 



SELECT CHANNELS FROM PREASSIGNED 
CHANNEL CLUSTERS TO ASSIGN TO BASE 
STATION 




FIG.9A 
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SPECIFY AND CONFIGURE THE 
ANTENNA SYSTEM ATTACHED 
TO A BASE STATION 



PU\CE ANTENNAS ON FLOOR PLAN 



I 



SUMMARIZE BILL OF MATERIALS (OPT.) 



EDIT PARTS LIST (OPT.) 



REPLACE/SWAP COMPONENTS FOR 
QUICK TRADE-OFF ANALYSIS (OPT.) 



ADD COMPONENT(S) 



■908 



■ 909 



910 



.911 



912 



913 



REDISPLAY VIEW 



(OPT.) 



914 



ADD CABLES OR LEAKY FEEDER 
ANTENNAS VERTICALLY ACROSS 

FLOORS (OPT.) 



915 



FIG.9B 
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SELECT PREDICTION MODEL 



SET ENVIRONMENTAL 
PARAMETERS 



LOAD OPTIMIZED 
PARAM.SET (OPT.) 



SELECT WATCH 
POINTS + RUN MODEL 



COVERAGE AREAS 
VALUES DISPLAYED 



MODIFY PARAMETERS FOR . 




ENVIRONMENT OR MOD, 




COMPONENTS OF ANTENNA 




SYSTEMS OR MOD. LOCATION OF 




ANTENNA SYSTEMS 




FIG.10 
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Antenna Position Mode Prediction Control 



CDMAl AllenTel dB omni PCN 1850-1990 360Deg 6.00 dB Coin 



Watch Points 



1- Floor1. 67.71, 3.83. 1.80 

2- Floor1, 54.11. 25.25, 1.80 

3- Fioor 1. 33.67. 24.34. 1.80 

4- noor1. 33.46. 8.05. 1.80 



Add Watch Point 



iem\/e Watch Point 



Floor 1 



Mobile Receiver Parameters 



Predict - 



0 RSSI 



OSIR 



OSNR 



- Antenna Positioning Options 

0Left Click on Location O Track Mouse Movement 



OK 



Cancel 



FIG. 12 
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Bill of Moteriols for Current Drawing ^ 



SUBTOTAL (excluding bose stotion CDMAl): tO-QQ 

BASE STATION: MACROCELL 
DESCRIPTION; CDMA MACROCELL 
EL00R1 

POSITION: 84.3. 44.0, 1.8 

CHANNEL SET: MACROCELL: IS-95A CDMA Default 

SUBCHANNEL SET: Default Channel Set 

TXPOWER: 10.00 dBm 

RF Bandwidth: 1.25 MHz 

RECEIVER NOISE FIGURE: 0,00 dB 

CHANNELS ASSIGNED TO BASE STATION 

r 1 

I 

|— NAME: AllenTel PCN PANEL 1710-1990 92 Deg 9.00 dB Gain 

i TYPE: ANTENNA.POINT 

I MANUFACTURER: Allen Telecom 

I PART NUMBER: DB972 1850 

I FREQUENCY: 1710-1990 MHz 

I PATTERN FILE: 972_185.ant 

I FLOOR 1 

I POSITION: 84.3, 44.0, 1.8 

I COST: tO.OO -^1612 



SUBTOTAL (excluding base station MACROCELL): 10.00-^1613 
TOTAL COSTfexcluding base stations): 10.00—1614 



Save to ASCII File I I ^ 

FIG. 16 . 
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Bill of Moteriols for Current- Drawing K 

I TYPE: ANTENNA_POINT 

MANUFACTURER: Allen Telecom 

PART NUMBER: DB972 1850 
I FREQUENCY: 1710-1990 MHz 

PAHERN FILE: 972_185.ant 

FLOOR 1 

POSITION 84.3. 44.0, 1.8 
COST: $250.00 1612a 

— NAME:7/8", 50-ohm Foam Dielectric Cooxiol Coble" 
TYPE: CABLE 
MUNUFACTURER: Andrew ' 
PART NUMBER: LDF5* 
FREQUENCY; 2000MHz 
LENGTH: 120.41 m (395.05ft) 
LOSS PER 100 m: 6.46 dB 
TOTAL LOSS: 7.78 dB 
POSITION: 

VertexO: 10.6, 0.8, 1.8 
Vertex 1: 1.7. 2.8, 1.8 ' 
Vertex2: 1.7. 31.0. 1.8 
Vertex3: 35.3, 31.0. 1.8 
Vertex4: 35.3, 23.5. 1.8 
VertexS: 65.4, 23.6. 1.8 
Vertex6: 72.6, 32.0. 1.8 
COST: $85.00 --—^ ^721 

SUBTOTAL(excluding bose stotion MACROCELL): $470.Q0 ^lfii3n 
TOTAL COST(excluding base stations): $470.00-~ 1 6 14a 

Sove to ASCII File I I "oT 



FIG. 17 
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BUILD 

ENVIRONMENT 
DATABASE 




RUN 

PREDICTION 
MODELS 



MODIFY 
COMPONENTS 
IF NEEDED 



riG.18 
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1802- 



AHRIBUTES 



1804 



1806 



FREQUENCY 
CHARACTERISTICS 



COST 



1808- 



1810 



1814- 



1800 



SELECT 
COMPONENTS 



REPRESENT 
COMPONENTS 

ON DISPLAY 




RUN PREDICTION 
MODELS 



DISPLAY RESULTS OF 
PREDICTION MODEL 
CALCULATIONS 



1812 

NOTIFY 
DESIGNER 



CHANGE 
FREQUENCY 
PARAMETERS 



DISPLAY 
COST 



FIG. 19 
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